DNA sequence recognition by the antitumor antibiotic CC-1065 and analogs of CC-1065.
The DNA base pair preferences of the antitumor antibiotic CC-1065 and two analogs of CC-1065 were studied by following the rate of covalent bond formation (N-3 adenine adduct) with DNA oligomers containing the 5'NNTTA* and 5'NNAAA* sequences (N = nucleotide, A* = alkylated adenine). The rate of adduct formation of CC-1065 is greatly affected by DNA base changes at the fourth and fifth positions of the bonding site for the 5'NNAAA sequences, but not the 5'NNTTA sequences. However, an analog of CC-1065 containing the same alkylating moiety as CC-1065, but not the third fused ring system or additional methylene and oxygen substituents, shows similar rates of adduct formation for all sequences. A second analog of CC-1065 containing three fused ring systems, but not the methylene and oxygen substituents of CC-1065, shows rates of adduct formation with the same sequence dependence as CC-1065, but does not distinguish between the sequences to the degree shown by CC-1065. Adduct formation of CC-1065, but not the analogs, competes with a reversibly bound species. Thymine bases to the 3' side of a potentially reactive adenine or a cytosine base at the fifth position from the bonding adenine create reversible binding sites which decrease the rate of adduct formation of CC-1065. The sequence 5'GCGAATT binds CC-1065 only reversibly. This sequence can compete for CC-1065 with covalent bonding sequences if the sites are located in different oligomers, or if the sites are located (overlapped or not overlapped) in the same oligomer. The results of these competitive binding experiments suggest that the transfer of CC-1065 from the reversible binding site to the covalent bonding site with both sites located on a single DNA duplex, not overlapped, occurs through an equilibrium of CC-1065 in solution, not by migration of CC-1065 in the minor groove.